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— K • 7 Y > t n > h n -;u • y- h ■ ?4 >ri*K:l7 «b 

<r>-7 y <) 9t,\zx. vmmzti, frfS-7 h 'J 9X • -t;w 
0* ^^-r^frfe^v hn-;u • y- h • ?>f >t:*« 

y>VX9\.zm.nxmiSiZiXX^Z>7u-f4 y 20 
-h • h 9 > vX?£rtjgLT^&EE P ROM^t'J 

■t^-vF 9xmM&mjki-&^x, ho 

[»*fi2] iftgBv-x • 7 KUv>y • H >&, 
h HlitiT53-SR|$*tTV^ i t t-f 1 ie« 20 

[Sf*^5] griev-x • 7 vui/>y • 5^ jo 
^-fc < ^ 6 loo, |^— <7V*<f h<^-b;KOV-x«JSfc 

[W*g6j IkWLA^-fA' • Yv>VX9^, #7 

*»=»»t ttrv^ c t zftm t 5 te«o^ 

^<tt^7<o, (b]-o/nw Koy-xa«tc»S$ 40 

lotft, #7-K-7-f>oy-x-7KU-»/-7 
1 ^>* t . # n > h n - ;u . y- Y • =7 4 > <T>V - • 7 
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!|fgfc£:1-&Iif#iB7fi2«£oy 'J ?*m® 

[Sf*JBl0] **#at«±i:MOSa*KJ:»)JBJft 

'J 7 Sr* L, -tit-ritWlC-r 4 h 5 > v ^ * {Cit^J 

WVrto*), *H-?ti7u-f 4 >y • ¥- h • h 7 > 

v*x ^ g <t ^si^ h 5 > v x ^ t afeitwuf^ s 

* - r ^ • h 9 > v ^ ? </»4 , mzK^^. v - 

^, • xj; 7 <r>tz*><r>1&®L<n>7 KVv>^ • T'f 

Ic-i-Smiev-X • T KU-v>^ ■ 9-f >t-*8l$ivc 
U.**4i)'b*t^:>'NV Vizi VmfcZixZffitZVv V • 7 

jzsiz&mztix^z £ t-r-5»^*« 1 ie«o 
m*i% 1 4 ] msimm. }•?> vx ? a*, #7 - k • 

iu^y-e, *rie#fi : ^*iri57- k • yc-mfcz*-. 
m&fw* 1 00 tr •> h • 7 > u j: 0 m&$ ix, mis 

t*'; h • U yWmB$l>Z7 9-bZ.X'&h *7 4 yWfr- 
•f. *>Z>^\t>H H:i btbbtiXis*), Hte*U Y** 

-x • y Kv->>y • 7^ > izqmx $> z>H}L$fr.?)ff & <t 

r-7^>i:iS?nrui), «ME*av-.x • ^'J T 
#19-K-7-f'/i:o|i /N-^f MzitLT<o^*Ji-C 
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7] Hi Ltv^ H*7 KU^-i-A t * p 

c: fc $:^Sfci:i-A»*JS l 5 EfW> > ■=£ y -t ;u - vhv 
zKzzt zftrnt-t &n$&Li 6EHO>ty-t^ • 

iRf 4 fcftO?8S^^^4C £ "f 4fg*« 

l 5E**>-**y-t>u -Thy ^xfflmiSflfcio 
[Sf#«2 0] «flB«v-X - .xy T 4 

[»#*I2 1 ] -ftL-pft 1 */n ¥ *y U • v-f >tc 

tttJTE-rn^^A • ?>f >ia 0««Sixrv»*tt[tto 
firi:, SiRS *trv^v^oSJE> -t'J -fc^^T/n^ 

-f >uacyyu«a**LT45 9, ike?- k ■ ^ 

[»**I2 2 ] fffiv-^ ■ T • 7* > 

i^t^'aiUvHhtyn^^miR, INT 
ESi Lw<^ homrE*iiV--X • .x.y 7*aHR1"4 

^4£fc**F«fc-J-4W*£2 lE«0^*V-t)U • t 

3] ftEaKstirv^^firomrE^-ty 

-fc^^n^ ^ >^<OHrJh-r**:*^)TRrE#ft* f , Tfr 
E7- K • > fcilfrElf * f • 7^>t^i ( 6;(:K 
tt*biLTv^^i:?:^®i:-r4m*a2 lE*0>-=e«; 

[fit** 2 4] Mi L^U >^1"4 
£ ffEMJ LwW hoiKrE*aV"^ • -x.y T 
fca&o^a**, we?- K- >fc»Ev 

t ^u, ujiasii lv^/w koije#«v-* -x'j7 

*»*5-*-4fca&tf>#«** ffffirn^^A-v 
W*S2 6] TWE^^ey -fc;u* f , ROMgtm 
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■CV*4^i 1 5E*W)**y-fc;u • 

^v>4Cfc£#&£i-4R*3Sl 5E«co^y-fc;u 
ISM2 8) lttE^^y-fe;!/^ EPROMgft 

;u • v h y ^^ffl0»«jto 

[S*S2 9] JtJE^^y -tr;M ? , EE PROMTS 
10 **^v>4£fc*#«fc1-4»#:E2 lEU^^v 

[0 0 0 1 J 

imn±.<r>mmfrm -x^y-t^.^hy* 

^ffl0B*a(iH+*<>O-C*iJ, 4 9BMBUI1, EE 
[0 0 0 2J 

tME&WUflfiE1-4 4 0 
(page) * K, £>4vM4 *VW h (by t 

[0 0 0 3] !fr#0-=e- KtZ*5V^T(4 f "Thy^^Ol 
^- K(ci5v^r(4, 1 ootrO^ t)-Cffix.4v>< o**<o 
50 [0 0 0 4] EEPROM> J tyF*3t;iolt4 tO-fc/UO 

[0 0 0 5] #y y'J 3>»0»0itv»Ui:oraiBf 
4Cti«tS5, i^^Y^EEPROM^^enff 

fit^o f #y vy 3>«**io, 20, ^^^3 

o<^4r;P^q?4-T4o ft<> i: <ft^nrv>4(7>{4, FL 
40 OTOXt^t LTttf>iit^4 2ooV'^0#V v 

Journal App. Phys.,No. 9, 19 
92(0 -**»*r?H*ini64R*«0*ffl>*y <o«A 

[0 0 0 6] *y ->'J 3>«<OJku«4B8«3i< f -tr;uo 
4 0 f M*'7i-Xt-ii5v>T(4 f h >^;uJli 

50 C4»ft«F»*^ft:j- h >*;l/a*«rStSWU3ISe^i- 



-3- 



(4) 
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[0 0 0 7] L**L*A f *>, ClU^8»i(S^K^ 

-c, ^^^^^uwa^tttfa^priiB^aft^i-cft 

[0 0 0 8] i-ito^, ffcSSUfclt**^^*:^*)* 
*>&VM± 1 6 kT y h) i:^Lt*Iil^-fc^>f 
tth 0 f Lt, ^> h n-;u . y- Ki-fc;i/ • t h ^ 

[0 0 0 9] 

-To 

[0 0 10] ffllxtf, ^>fn-;i/ - KZ>#*^ 

tc £ ft ft fltia »i »; T *t#j! i:44 0 
[ooii] iojfflii, ±ieu«*r&5*tfc«>or 
*9, >*yo«g(tt*iaj±S-*, ■) ft < 

r <n^><t9ft«3SW, feitf«iBM#ft**i-*EE 

P R0M^Y^^*'J^ • TFiJ^^BBM* 

[0 0 12] «£*OKItUJ:*ra*OHttJ: ij/h 

BK^^^IW^nc £*Ui, ftftftftfltHtt 
[0013] 40 

^T#4B|ft7>r ><7)^^--/*4^^i/W Hi* i:A 
V ? X • -tJUA*. -f-ivFftiMrKn > h n - ;u - y- h * 

SiRh^>y^^UIi:?fl-C*8IS*t-Cv^7n«- 50 
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x-f >V • y- h • h 7 Vy^^tfliLtv^EEP 
*), 7 h »J • * 7 ACj&oTg^Tv^itloy-x 

[0014] tfc, »*«2u«6iiwtt f flrev-* 

[0 0 15] ifc, »*B3K«4IMJU: f astvv< 

[00 16] ttz, m#£4t::«*»Wtt, ttE*-fe^ 
fflBUKT KU'^BTig-e, aiLvv<Ot7 
^■tx*4wliyny7 ^ /^t^^Cf^- K3*U> 

[ooi 7] ifc, »*a5i:ft4*W(i, TWriav-^ 

•7KUy>/-7>f>^ ^4<ttloo, |WJ — c7> 
7>v'x^t:j: OflWcSivrv** <> 0-C*£ 0 

[0018] tfc, tt$£6£ft&«9n*, «re-f*- 
[0019] *fc f «*«7u«-6iswtt f mnav-* 
[0020] tfc, n*«8 mna-r*- 

7)U ■ F7>v7 ^<7)H«0 1^, ^&7- K • 7 ^ > 
OV-^-7KU'»y-9-f VtO^^UKlt^ti 

[0 0 2 1 ] ttz, m#9L9 \z&if&m±, TMriE-Y*- 
• h7>y^^OHOlo#, jg.rr>fn-;U- 
y-h •7-f>oy-7-7Kl/y>^' 7^f>tO$ 

[0 0 2 2] W**l 0U«*ftlHJi f 

fi±CMO s a*u «t *9 jbses *tfc ^ U -b^ 

■f 4 SiR h ^ > v ^ ^ Kitt?y u«a $ itr v "7 n - x 
-f >^ • y- h • F7>v^^:J; *J«flc$ii-C*J») , 

T Kuy>^ • >ii«t4tOt-*4 0 
[0 0 2 3] *fc f 1 
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[0 0 2 4] it:, IMS£l 2Kft4»Wtt, 

[0 0 2 5] tfc, 3K«4«9!li, *>t>frt 

<j««Sft4*rEif ? h ■ >i:««S*irv>4 to 
-e*4 0 

[0 0 2 6] 4fc f wancflSiftwii, *tesr 

h 7> V* &7 - K • 7-f > fc#lf h • 7>f > 

[0 0 2 7] itz f »*JJ[1 5U«*»Wi ( -e-it-P 

^hn^t, aaoff^-twyyt?, ate**?**** 

• 7>f >UJ:»)**S*L f fljrElf * h - 7-Y>*»B»i: 
i:i ^«/££*t4i?)T-<fc4o 

[0 0 2 8] ifc. 6K«4«Wli f »Ev- 

X-7KUy>^-7>f >3* ? , #«»l'<-f h *>WE-fc ;u 

[0 0 2 9] Sfc, R^fil 7li«*«Wli. Si Lv> 
^M:7Ki/^t*t* l liEv-^ • T KUv>^ 
•^-O^, f3- KS*l4 4o-C**o 
[0 0 3 0] 8iC«4»Wli f *E#* 

[0 0 3 1 ] 9K«*«Wli, *EV- 

x-7KUy>^-7^>^ HJESiLw* 

[0 0 3 2 ] ifc, B**2 0iC«4»IWIi f «te&» 
- iUTta^ifca&O^gW* «rE7-K- 

[0 0 3 3 ] ifc, i*fi2 1i:«-5»Wli ( -tfiW 

t;K7)vh'j^^t f -ttL-fitiMrE'/D^^ A • ^ 4 > 
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[0 0 3 4] ifc, »##2 2K«4WPJ(±, tfrEV- 
^■7Kl/-r>>^-7'( >**$<bU f S4 Lw*>f h 

«v-* • x'i 7taiRi--5fc*^«rE7 f n^^ a . ^ 

70 >f >Kj£^4^g£^"ev>4 *>o-e&4 0 

[0 0 3 5] ifc, »#£2 3K«4«Wtt, ffTEBft 

jh-r*fca<)^«rE#ft* f f #E7- k ■ >fctnei? 

*y h • 7>f > t<D3zm£AZ&l,fbtLX^Z> tOTi^o 
[0 0 3 6] ifc, W#«2 4K«4»W±. Mitv- 

lMrE7- K • ^ >i«rBv-* - 7KPv>^-7^ 
> t <D&&&lZ&ltt>tiX& tOT*4o 
20 [0 0 3 7] tfc, Hf*«2 5*C«4«Wli, IiL^ 

hcorasiv-^ 'X»j7t«it4fc»ofii^ 

Zhiz, fflfSyn^7A - ^-f >fci»Ev-^ • 7 

y/U • h 7 ^ Sr^tv^ fcOti^o 

[0 0 3 8] itz t S*«2 6\z&Z>3£mi*, WE-?* * 
V-tr^^, ROM81t^tt»-6tO-eabSo 
[0 0 3 9] Sfc, S**2 7U^4l6^ii, «rE-^* 
U-t^**, PROM«ti:^tv^tO-C*4o 
50 [0 0 4 0] i/:, S*^2 8 lC^43&Wi, «JE^^E 

[0041] ttz, «*«2 9u«4»wtt. mrE^* 

[0 0 4 2] 

e line) li, *5/<-f h ^ttftOHr/l/ (Wit 
(f, 8*4t^i 1 6 tf -y h^^TLTV^4) tZj:oT, * 

[0 0 4 3] i^:, EEPROM^^E'JIi, fftniZX 
0, -€-K-P*t<o-fc;Ki7"- K ■ 7 -< > t If y b • ^-f > 

t&iz, mmzTtt^mKm&^y^- 

-fifz&sU Ylzit&btiX^Zo ±E#-t>K*a4R 
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[0 0 4 4] *5£mz£tllS 9 ±!BUKWLfc«3S<*>li 
fcui *9, -e-*Lti9!ttufc*o 

[0 0 4 5] 

Tv*4 0 BBiftiii, ft^o>*V-fc;u2 *a*i2^ 

[0 0 4 6] HRiillUiortfc&Sft&'rh^ 
Xfl, ff 3*JiO f aftOM4 fcU-to-CflUatSft-Tv* 

Jl"y-FCGt^tv^ 0 #|4 h y 

9 7s<n\£y h-7^> (BLO-7) *<g5^-CV>& 0 > 

9, BL0i^BL7i"CO8oo^- 

[0047] 9 - K • 9>f >WL tlf-;F'70BL 
^$1*1:, Wi h 7 > y ^ ^ 5 3»«ff|E LTV^io 10 
X.T, lf7h • 7^f>BL(ivhiJ^^(7)ftt^ij40 

[0 0 4 8] *Mh7>yxnii, 7n — r-fvy 
• h E E P R OM-t^ 2 § n, -E-tltbh 

tt«u«ttS*iTv>£ 0 - -t;u2 (i, 2o 

O^U 3>iS:tn^>fyt*D f . IfcfcWUIlF 
LOTOX^^-/0»*«ilS:tLrv^ 0 • -t 

ort: ( fcitf ) «S^t7n- 

B3(t, B2i:^Lfc«I II-IIIi: 

[0 0 4 9] — JKWU, ^^E'J • 2 (1, II 2 O^- 

(interpoly) M t 0? t«t£ Bi:fi 
*1~£§tBS£^LT7n-7^ >^ • H2W 



1&ffl¥-7 - 1 4 7 3 9 0 ~ 

10 

^ • y- M 2 t:#£?;fx£o 

[0050] n>hn-;u- y- h8con>bn - n, S 
T-ll, 0tt*airt»<Ovii*ii3J*lo<oS3«:fl|j*i-* 
t^T<o^*y • -b;u2 CJ:otM?ntv^4o @B 
«i§ (Th'JJr^) l*)#fT3ilfi, -t-cOSWOfcA 

CG**K(t^*LTV^ 0 

[0 0 5 1] *«WUJ:*Ltf, lattfRSlfl^fei:, * 

L£*7A7fl, y-^-7Kl/y>^-7>f>SLt 

[0 0 5 2] ::c, Jtffiifc LT&^HJ&Wcfc^ 
T, V-X . 7 Kl^v>^ • 7>f > S Ld-S-ix-PiiRfjg 

l£y h • 7>f >BLWK*5 LfcV-X • 7 KU 

v>^* - > s L*K*tr(ii*bi^aa(tiofc< 

[0 0 5 3 ] #V-X - T KVv>^ • 7^ > S L(l, 

4h7>vX^li, #7-K'70WLtV-^'7 
KU'»^ ■ *^A7 toXS6.A*cE«S*Lr^9 f flF 
*B**ft$tLT^4 vX^tl, 3>M3-;u-y 

-h8S:V-X «7Kbv>^' *7^7 t-SrScLT^ 

*#»»ia*CGo*ji.fticK«t?>nrv^*o 

[0 0 5 4] *HWi:J:tLtf, 1 <o<n/U Y 9 rtUJsit 
• -fe;W2 ^a^jitJtrv^-r^TO h y > v 
x^ov-xjfHF-fl, loo, *Lm— o*M5v-x 
■ 7 K 1/ y > / • 7 > S L i:o^^t^4 0 C tuti 
iot, 8r*»U, V-X • T Kl^v>^ • v-f >S L 
-ettett^-co/NM h 9 tJBjjE-j-i-t^OV-xa 
* 6 tcgSE $ ft-^aSBc^-t ^> > h U»« S i t iz 
4r4o 

[0 0 5 5] H2U^$*tTv^-&H|»o|iafe«r J B.4 
t f ffiS^^'^f h 9 0t^TO>*'J • -fc;U 2 (1V-X 

• T Y\s*,>y . 7>f>SL«t4 lot*iiLT 
»«Lr^*Jtfi5v-.x«[*Sr*L"Cv**o *PxT, ± 

'kv>fi3<o^j h t fc^tiir-fc^o v-x • 7 

KPy>^- > SLrtt:ffftlt^4^ ^-r^ • 
h 7 V v x ^ A U J: If B JittW^Ki <> O -Cfii v> 

[0 0 5 6] h^>vX^AIl, *<D***)mikl~T? 
■fc-X-f & t § IC7 KI^XS*LS-C*^>9ff 3 rtKUtt^ 
V-X •7KUv>^-70S LtO-tr^y > h 
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[0 0 5 7] h5>v**Bli, i£iHH*-7>- hy 
9+>CGi:i*)IBJJi f »*v-^>**U8«JDS 

[0 0 5 9] Jfcic, - -t;^yo^ 

[0 0 6 0] f£*KJ3lt*IEtgEII&"Cli, 

[0 0 6 1] -t*tfc(±JtHBwu f *isw^#*>^';fli 



[0 0 6 2] JaT£>XK£v*T, JH*. 
• rr ^ h) , 7 — K • ^ Y >WL (-bU^h • h ^ 
[0 0 6 3] n> hn-n. ■ h 8 Ki3lt*WEI±, 

«i, v-^ • r KUy>^ • > s lov-^-c 

[0 0 6 4] ^fcztitz'U h<Dm&t*xxm*aiL'7 

)V - h7>v^^Ai5J:U f B* t R»t?>rv^4rv»»-&" f 
* "7 i - X _L 0 1g S i ± 4f n T-£> o T *> J: v * 0 
[0 0 6 5] — TfSOS2(i, SURStiT^fc^ 

[0 0 6 6] 







V*r..„ M [V] 


WL t, t , CV] 


VCQ CV] 




70- h 


5 


€ 


- 1 8 




0 


70- h 


6 


1 6 




0 


1 


6 


3 



[0 0 6 7] 



[*2] 







V,r..„ M [V] 


WL..,.c». k , [V] 


V C0 CV] 




7D- h 


7D- h 


6 


-8 


m & 


5 




6 


1 6 




70- h 


h 


5 


3 



[0 0 6 8] 



[*3] 
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V.ourc. CV] 


Var.in M [V] 


WL...U. [V] 


Vcc [V] 






5 


0 


0 




0 




0 


0 




7D-h 


7D-h 


0 


0 



[0 0 6 9] 



[«4] 





V..„r.. [V] 


V„.«n M [V] 


WL «, t. [V] 


Vcc [V] 




■70 — h 


■7D- h 


0 


0 


* * 


5 


7D- h 


0 


0 




7D- h 


7C- h 


0 


0 



[0 0 7 0] ^O^r-^Ui5V>Tt, a^OS^-t'EPiP 

[0 0 7 1] tSM7a-Xli, 3>hn-;u-y- 
h 8 iCi^LT^^JE, fit, ^-t'J • -fc;P2<9 KW 
>««i=jE«E«rfflv»*ii:«r1Mtt-r* 0 .Itucj: 0 
7D-f^ >^ • y- M 2*»e>*^-*r9l*ffli-OU+ 

-fxtjits-ei. stimuli, ratfr3rt»cfiit*i--< 

Z> o 

[0072] c:oy-rX(i, ;u h - -fvif? * • 

[0 0 7 3 ] ffi*7x-Xti: ( V-7'7KV7V> 
^ . *7A70V-^ • 7^f >S LS L±<O^JEV s = 

*) , SiR$*Lfc^>f h 9<7)&^U • *fc>2 Uii h 
[0 0 7 4 ] L*>L&**£ f SiR$;h/Ctiv*i^**, |q 
• 7>f>SLOSffiS:5*>H:KJct 



[0 0 7 5] h>**Mfl:»o 

S#li7r»)7-' / ^f^>fA (Fowler-No 
r d h e i m) *i§* St^TScUSI #jedi-g*> 

[0 0 7 6] sox-c, aK£n£fc<7mnofro-t*-<T 
O/WHi, Etc**, UK**, +#K*v*tt<z>«E 

*Oiki:J:otfiLf)0^>fh07n-h (f loa 

t) *ttib R*aL7i-x«±a#o*tt-cfr 

[0 0 7 7] *»9H-«*0tt*a4:a*a^e 

IC, V-X-7Kl^*»r-70SLffl(7)h7>yX 

40 [0 0 7 8] IKIS (7h'J^^) lrtirfcJt*^* 
'J • -tr;U2 li, N^^y (N— t y p e ) , *4vM±P 
(Ptype) • ^^;U (wells) OV^-fil 

^*ffl^r««s*L*p- K-"/s*L*i|£*#:at« (p 

— doped semiconductor subs 
t r a t e) 1 0**&*S*"C f MO S ttflf *ffli/*T*Jfc 

[0 0 7 9 ] ElTOKWli, &«1 OlO^ttxij y 
50 0-fc;l/2 0*iIv-*«ift6fi, EI 5 KtfS*ltv>£ J: 
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ioo8o]*i:, y-hmttow, m+<r>h<7>>A 

xlf, 7D-f-f > r • Y- Y 2 K*tLTtt9 n mSS 
CO h ^**BMttt2 4 col* iix, -7J, SIR f- 9 

>->*^.^ 5 U*tLT(i2 0 nmgJKcoI?$^®^JT* 

[0 0 8 1J V-X • T h'U->>y • 7^ > S L<0 Y =7 
> ->*X * A i3 J: r/BtrRJLTii, ft lif?A 5 2 0 nm 
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A circuit structure for a matrix of EEPROM memory cells, being of a type which comprises a matrix of 
cells (2) including plural rows (3) and columns (4), with each row (3) being provided with a word line 
(WL) and a control gate line (CG) and each column (4) having a bit line (BL); the bit lines (BL), 
moreover, are gathered into groups or bytes (9) of simultaneously addressable adjacent lines.' Each cell 
(2) in the matrix incorporates a floating gate transistor (12) which is coupled to a control gate (8), 
connected to the control gate line (CG), and is connected serially to a selection transistor (5); also, the 
cells (2) of each individual byte (9) share their respective source areas (6), which areas are structurally 
independent for each byte (9) a nd are led to a corresponding source addressing line (SL) extending 

Ira I 

along a matrix column (7). I 
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